Effect of actin concentration on the intermediate oxygen exchange of myosin; relation to the refractory state and the mechanism of exchange.
The effect of actin concentration on the myosin catalyzed exchange of phosphate oxygens with water accompanying ATP hydrolysis has been investigated. The extent of exchange was found to extrapolate to zero at infinite actin concentration at 23 and 0 degrees C for myosin subfragments S1(A1) and S1(A2). This result is consistent with actin associating directly with the product of the hydrolysis step and is not readily consistent with refractory state schemes in which the entire flow goes via a dissociating pathway. The possibility of a refractory state in the form of a phosphorylated intermediate or a bound metaphosphate state with hydrolysis occurring in the transition to the refractory state merits consideration. A full analysis of the dependence of intermediate exchange on the rate constants of the acto-S1 scheme is given and the errors arising from other methods of analysis are discussed. The rate of oxygen exchange was measured as 10 s-1 (23 degrees C) a value comparable with but slightly lower than the rate of reversal of the ATP cleavage step.